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CHAPTERl INTRODUCTION 
1.1 Objective of the cruise 
The general objectives of the survey were to estimate biomass and map the distribution of small 
pelagic fish stocks off NW Africa (Morocco, Mauritania, Senegal and The Gambia) by hydro-
acoustic methods and describe the hydrographic conditions there over a period of 50 days, in 
May-July 2003. For Senegal and The Gambia the agreed objectives were as follows: 
• To map the distribution and estimate the biomass for the main small pelagic fish using hydro-
acoustic methods. The species of interest were: sardinella Sardinella aurita, 
Sardinella maderensis, horse mackerel Trachurus trachurus and T trecae, false scad 
Decapterus rhonchus, and anchovy Engraulis e11crasicolus. 
• To identify and describe the size distribution of the target fi sh populations by midwater and 
bottom trawl sampling and process the catches by recording weight and number by species. 
• To collect otoliths of sardinella for later reading ashore. 
• To sample standard hydrographical transects for temperature, salinity and oxygen at about 
13°35' N and 14°50' N. 
The time allocated for this part of the survey, off Senegal and The Gambia, was 9 days. 
1.2 Participation 
Pmticipating scientists were: 
Centre de Recherches Oceanographiques de Dakar-Thiaroye (CRODT), Senegal: 
Abdoulaye SARRE, Mor SYLLA, Ibrahima SOW and Cheikh N'DOUR 
Department of Fisheries (FD), The Gambia: 
Ebou Mass MBYE, Solomon TAMOH andJuldah JALLOW, 
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Institut Mauritanien de Recherches Oceanographiques et des Peches (CNROP), Mauritania: 
Diallo IBRA 
Institute of Marine Research (IMR), Norway: 
Reidar TORESEN, Magne OLSEN, Tore MØRK and Terje HOVLAND 
1.3 Narrative 
The course tracks with the fishing and hydrographical stations are shown in Figure 1. 
The survey started off St. Louis on June 28 with systematic parallel course tracks spaced about 
10 NM (nautical miles) apart. To cover the whole distribution area of pelagic fish, the shelf was 
covered from the 15 m isobath and offshore to the 500 m isobath. Trawling was done 
irregularly, either to identify echo registrations or to check 'blindly' if fish were mixed with the 
plankton in the upper layers of the water column. Pelagic trawl with floats was often used to 
catch fish close to the surface. A smaller pelagic trawl or the bottom trawl with f!oats was used 
for sampling the pelagic fish in very shallow waters (depth less than 25 m). The shelf was 
covered from St. Louis to Casamance. The survey was completed in Dakar on July 7th. 




Surface temperature and meteorological data from a weather station were logged automatically 
and recorded with position and bottom depth at every nautical mile. 
Hydrographic profiles were collected with a Seabird 911 + CTD probe and temperature, salinity, 
oxygen and pressure (depth) were logged by the Seabird Software. From these data series, 
records were selected from standard depths and presented in figures. 
Biological sampling 
Biological sampling of the fish was carried out using trawls. A pelagic trawl with floats was 
often used. A smaller pelagic trawl or the bottom trawl with floats was used for sampling the 
pelagic fish in very shallow waters (depth less than 25 m). Annex Il gives a description of the 
instruments and the fishing gear used. All catches were sampled for composition by weight and 
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numbers of each species caught. Species identification was based on the FAO Species Guides. 
Length frequency distributions, by total fish length in cm, of the selected target species were 
taken in all the stations where they were present. Individual weight measurements were taken 




The specific condition factors obtained from the samples and applied for this survey were: 0.96 
for sardinellas and horse mackerels. 
For the estimation of the biomass of carangids and associated species, an overall average length 
of 23 cm anda condition factor of 0.88 (to calculate the mean length of this length group) were 
applied. 
All data on fishing stations and fish length sampling were made available to the participants on 
diskettes. 
The complete records of fishing stations are shown in Annex I. 
The following target groups were used for Senegal: 
l. Sardinellas (flat sardinella Sardinella maderensis and round sardinella S. aurita) , 
2. Horse mackerels (Cunene horse mackerel Trachurus trecae, round scad Decapterus 
punctatus, and false scad Caranx rhonchus), 
3. Other pelagic carangids and associated species (Atlantic humper Chloroscombrus 
chrysurus, African lookdown Selene dorsalis, chub mackerel Scomber japonicus, 
largehead hairtail, Trichiurus lepturus, and barracudas Sphyraena spp.), 
4. Other demersal species (such as bigeye grunt Brachydeuterus auritus, Sparidae and 
Haemulidae ), 
5. Other clupeids such as West African ilisha Ilisha africana. 
Acoustic sampling 
A SIMRAD EK500 Echosounder was used with the settings as shown in Annex Il. The Bergen 
lntegrator (BEI) was used for analysis and allocation of the integrated sA-values to the individual 
specified target groups by 5 NM intervals. The allocation of values to target groups was based 
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on a combination of a visual scrntiny of the behaviour pattem as deduced from echo diagrams, 
the BEI analysis, and the catch compositions. 
In cases where the target category of fish contains more than one species (sardinellas and horse 
mackerels), the mean sA-value allocated to the category is divided between the species in the 
same ratio as their contribution to the mean back scattering strength in the length frequency 
samples. 
The following target strength (TS) function was applied to convert sA-values (mean integrator 
value fora given species or group of species in a specified area) to number of fish: 
TS = 20 log L - 72 dB 
Which can be converted (see Toresen et al. 1998 for details) to the area form (scattering cross 
sections of acoustic targets): 
CFi = 1.26 · 106 • C 2 
where L is total length in 1 cm length group i and CFi (m-2) is the reciprocal back scatte1ing 
strength, or so-called fish conversion factor. In order to split and convert the allocated sA-
values (m2/NM2) to fish densities (numbers per length group per NM2), the following formula 
was used: 
where 
P; = s A • t _li_ 
i=1 CF. 
Pi = density of fish in length group i 
SA = mean integrator value 
Pi = proportion of fish in length group i 
t~ = the relative back scattering cross section (m2) of the length frequency 
i=I C ,.-; 
sample of the target species, and 
Cfi = reciprocal back scattering cross section (<>bs-1) of a fi sh in length group i. 
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The integrator outputs were split in fish groups using a combination of behaviour pattem as 
deduced from echo diagrams, the BEi analysis and catch composition as described below. The 
following groups were used for Senegal: 1) sardinellas, 2) horse mackerels, 3) carangids and 
associated species, and 4) demersal fish. 
False scad (Decapterus rhonchus) was included in the horse mackerel group, thus a separate 
estimate of this species is done. 
The above equations show that the conversion from sA-values to number of fish is dependent on 
the length composition of the fish . It is therefore important to get representative length 
distributions from the stock in the whole distribution area. 
When the size classes (of e.g. young fish and older fish) are well mixed, the various length 
distributions can be pooled together with equal importance. Otherwise, when the size classes are 
segregated, the total distribution area has to be post-stratified, according to the length 
distributions, and separate estimates are made for the regions containing fish with equal size. 
Fora region representing a distribution of a target-specie, the following basic data are needed for 
the estimation of abundance; 1) the average SA-value for the region, 2) the surface (usually 
square nautical miles, NM2), and 3) a representative length distribution of the fish in the region. 
lf the targeted fish is a mixture of more than one species, for example sardinellas, a 
representative distribution of the two, within the region, as shown in the trawl catches, are used. 
A length distribution representing the number of the two species for each catch will have to be 
calculated. Thereafter, these distributions have to be n01malized to a unit number (usually 100) 
so they are equally weighted. 
A systematic approach to a) divide the sA-value between species in a category of fish (e.g. 
Sardinella aurita and S. maderensis) and b) produce pooled length distributions of a target 
species for use in the above equation and c) calculate the biomass estimates for a region, is 
obtained through the following procedure: 
• The samples of the species in the category (e.g. sardinellas) are respectively pooled together 
with equal importance (normalized). 
• The mean back scattering strength (p/sA) of each Iength frequency distribution of the target 
species is calculated and summed. This is automatically done in the Excel spread-sheet made 
available for acoustic abundance estimation onboard RV "Dr. Fridtjof Nansen", provided the 
data are punched in this sheet. 
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• The mean sKvalue allocated to the category of fish in the region is divided between the 
species in the same ratio as their relative contribution to the mean back scattering strength of 
the length groups in the sample representing the region (also automatically done in the Excel 
spread-sheet given that the sA-value for the region is punched into the sheet). 
• The pooled length distribution is used, together with the mean sA-value, to calculate the 
density (numbers per square NM) by length groups and species, using the above formula. 
The total number by length group in the area is obtained by multiplying each number by the 
area. (This is done in the Excel spreadsheet, given that the area of the region is punched into 
the sheet). 
• The numbers are converted to biomass using the estimated weight at length. (Done in the 
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Figure l. Course tracks with fishing and hydrographic stations; Casamance to St. Louis. 
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CHAPTER 2 SURVEY RESULTS 
2.1 Hydrography 
Figure 2 shows the distribution of temperature, salinity and oxygen in the two profiles and 
Figure 3 the sea smface temperature at 5 m of depth. 
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Figure 2. Hydrographic profiles with distribution oftemperature, salinity and oxygen. 
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Figure 3. Sea surface temperature; Casamance to St. Louis. 
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The distribution of surface temperature and the profile the Gambia-west show that there was a 
stable surface layer with a temperature of 27-28 °C over the whole shelf south of Cape Vert. 
North of Cape Vert there was a trend of decreasing temperature towards the shore, with a 
decline from 27 °C over the entire shelf just north of Cape Veit to 26 °C off St. Louis. 
2.2 The Casamance shelf 
Figures 4, 5 and 6 show the distributions of the main groups of pelagic fish by contoured 
acoustic densities for the whole shelf of Senegal and The Gambia. 
Off the Casamance coast, there were three school areas of sardinella of medium and high density 
in shallow waters, mostly inside the 50 m depth line, one in the southernmost part of the covered 
area, a smaller in the central parts, and the third at the boarder between Senegal and The 
Gambia, Figure 4. The samples from this aggregation were predorninantly Sardinella 
maderensis. The modal size was 24 cm (total length). Estimated number and biomass by length-
groups are in Annex IV. The total biomass of sardinellas in the area was estimated at 221 
thousand tonnes, Table 1. 
Horse mackerels were found over the outer parts of the shelf, in an aggregation with a 
distribution northwards into Gambian waters. Cunene horse mackerel (Trachurus trecae) 
dominated the total horse mackerel estimate in the area (72 thousand tonnes) by 96 %. Hence 
false scad (Cararzx rhonchus) was estimated to merely 2 thousand tonnes. The modal length of 
the Cunene horse mackerel was 20 cm, while that of the false scad seemed to be young 
individuals of 8 cm, Annex IV. 
Other pelagic fish were found over most of the shelf, see Figure 6. The trawl samples indicated 
that these consisted of humper, Iookdown, bairncudas, two-colour jack and hairtails, with the 
bumper as the dominating species. The estimated biomass of this group of fi sh was 
141 thousand tonnes. 
Flat sardinella 
221 
Tab le 1. Casamance. B iomass est i mates of pelagic fish, thousand tonnes. 





2.3 The Gambian shelf 
The school area of sardinella found at the southem boarder between The Gambia and Senegal 
did only in a very small extent continue northwards into the Gambian zone, Figure 4. In other 
parts of the Gambian waters no sardinellas were found. Therefore, the estimate of sardinellas in 
the Gambian waters during this survey is very low (18 thousand tonnes), see Table 2. The 
concentrations were flat sardinella (Sardinella maderensis) and the modal length was 24 cm, see 
Annex IV. The estimated number and biomass by length-groups are in Annex IV. 
The distiibution of horse mackerels, which were found in Casamance, continued into the 
Garnbian waters and was found over major parts of the shelf, Figure 5. However, the densities 
were not very high and the biomass estimated at 29 thousand tonnes only. Also in The Gambia 
there was a mixture of Trachurus trecae and Caranx rhonchus, and the latter dominated the total 
biomass by 93%. The modal lengths of false scad were 12, 23 and 32 cm, while that of Cunene 
horse mackerel was 12 cm. 
Carangids and associated species were found widely distributed over the shelf, Figure 6. Catches 
of this group consisted mainly of Atlantic bumper, African lookdown and barracudas. The 
biomass was estimated at 15 thousand tannes. 
Table 2. The Gambia. Biomass estimates of pelagic fish, thousand tonnes. 
F lat sardinella 
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Figure 4. Distribution of sardinellas; Casamance to St. Louis. 
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Figure 5. Horse mackerels; Casamance to St. Louis. 
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Figure 6. Carangids and associated species; Casamance to St. Louis 
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2.4 The Gambian border - Cape Vert 
Sardinellas were distributed from the outlet of the Saloum River to Cape Vert (Figure 4). 
Medium and low densities were found in the inner parts of the shelf. Table 3 shows the biomass 
estimates for the two sardinella species that summed up to 340 thousand tonnes. Flat sardinella 
dominated the estimated biomass in the area by 96%. 
Pooled length compositions of samples showed that the flat sardinella had a modal length of 
22 cm while the round sardinella had a modal length of 26 cm, see Ann ex IV. Estimated 
number and biomass by length-groups are in Annex IV. 
The horse mackerels in this area were distributed in the northern area, along the outer part of the 
shelf, Figure 5. The total biomass was estimated at 23 thousand tannes and false scad dominated 
the biomass estimate by 65%. Two modal lengths of false scad were 9, 22 and 32 cm, while for 
Cunene horse mackerel the modal lengths were found on 8 and 19 cm. 
Also here, the carangids and associated pelagic fish, were distributed over most of the area. 
However, in this area the concentrations were <lenser than in The Gambia, see Figure 6. Again, 
Atlantic bumper was caught in most of the trawl samples. The biomass of the carangids and 
associated pelagic fish was estimated at about 201 thousand tonnes, Table 3. 
Table 3. The Gambia border to Cape Vert. Biomass estimates ofpelagic fish, thousand tonnes. 
Flat sardinella 
324 







The sardinellas were found in two areas of distribution, a smaller one about 10 NM north of 
Cayar and the other further north, see Figure 4. The round sardinella dominated the total 
biomass estimate of 92 thousand tonnes by 88 %. Flat sardinella had a modal length of 28 cm 
while round sardinella had 27 cm. 
A mixture of false scad and Cunene horse mackerel were found in two medium to low density 
areas, one just north of Cape Vert, and the other one from Cayar northwards to the border, 
Figure 5. The total biomass was estimated at 67 thousand tonnes , and the catches show that 
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Cunene horse mackerel dominated by 67%. The modal lengths of the Cunene horse mackerel 
were 10 and 20 cm. 
Carangids and associated pelagic fish were mainly found over the entire shelf, in a !arger area, 
extending from Cayar to St. Louis. A smaller aggregation was found north of Cape Vert, 
Figure 6. The catches consisted also here of humper, African lookdown and hairtails. The 
biomass estimate was 61 thousand tennes. 










CHAPTER3 OVERVIEW AND SUMMARY OF RESULTS 
The survey was conducted successfully from June 27th to July ih. A course track of 
approximately 1 600 NM and 34 fishing stations were established. 
The hydrographical data showed a stable surface layer for the whole shelf in the south, but with 
declining surface temperatures towards the coast from about Cape Vert northwards. 
Sardinellas were found in one main area, between Saloum River and Cape Vert, with a few 
smaller aggregations south and north of this, Figure 4. Flat sardinella dominated in the region 
south of Cape Veit, while the round sardinella dominated north of this point. The total estimate 
of sardinellas was 670 thousand tonnes, of which flat sardinella dominated by 86%. 
Horse mackerels were found in three main areas; one between Cayar and the border to 
Mauritania, one south of Cape Vert, and the third from the shelf off Banjul and southwards, 
Figure 5. The total estimate of horse mackerels was 191 thousand tonnes of which the Cunene 
horse mackerel dominated by 65%. 
Other carangids and associated species were distributed over most of the shelf at rather low 
densities, Figure 6. The catches of this group consisted of Atlantic humper, barracudas and 
hairtails. The total biomass was estimated at approximately 418 thousand tonnes. 
An overview of the acoustic estimates of biomass of the main groups of pelagic fish is shown in 
Table 5, and the geographical distribution and abundance of main species is in Figure 7. The 
total biomass of sardinellas was thus 670 thousand tannes, horse mackerels 191 thousand tonnes 
and of carangids and associated species 418 thousand tannes. 
Tab le 5. Summary of biomass es timates of pelagic fish, Senegal and the Gambia. thousand tonnes. 
Flat sardinella Round sardinella Horse mackerels Carangids etc. 
St. Louis-Cape Vert 11 81 67 61 
Cape Vert- The Gambia 324 15 23 201 
The Gambia 18 29 15 
Casamance 221 72 141 
Total 574 96 191 418 
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Figure 7. Major pelagic fish concentrations with estimated biomass (tonnes), Senegal and The Gambia. 
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Table 6 lists biomass estimates of sardinellas and carangids (including the horse mackerels) 
and associated species from the 'Dr. Fridtjof Nansen' surveys of this shelf region. Large-scale 
latitudinal movements of pelagic fish between West Sahara and Guinea Bissau are well 
known, and in the summer the sardinellas should be concentrated in Senegal for spawning. 
Compared with the July survey last year, the estimate of 670 thousand tannes of sardinellas 
from the cun-ent survey is higher. The carangid estimate of 610 thousand tannes is also higher 
than last years estimate. 
References 
Table 6. Biomass estimates from previous 'Dr Fridtjof Nansen' surveys of 
the Senegal - The Gambia shelf. Thousand tonnes. 
Survey: Sardinellas Carangids etc.* 
AprMay-81 210 570 
Sept -81 360 ** 
FebMar-82 40 90 
NovDec-86 330 170 
FebMar-92 1530 690 
NovDec-95 760 220 
NovDec-96 230 530 
NovDec-97 300 250 
NovDec-98 390 340 
NovDec-99 l 390 470 
NovDec-00 300 540 
JunJul-01 410 230 
NovDec-01 430 480 
JunJul-02 600 430 
NovDec-02 910 260 
JunJul-03 670 610 
* Horse mackerels and other carangids 
**Not available 
Toresen, R" Gjøsæter, H., and Barros, P. 1998. The acoustic method as used in the abundance 
estimation of capelin (Mallotus villasus Mi.iller) and herring (Clupea harengus Linne) in 
the Barents Sea. Fisheries Research 34 (1998) 27-37. 
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RESUME 
La campagne a ete conduite avec succes durant la pe1iode du 30 juin au 8 juillet selon un 
parcours d' une longueur approximative de 1600 milles nautiques. Au total, 34 stations de 
peche de contr6le ont ete realisees. 
Les donnees hydrographiques revelent une stabilite de la temperature des eaux de surface 
pour la zone sud, de la Casamance a Cap Veit tandis qu' au Nord on assiste a une diminution 
de celles ei vers la cote. 
Les sardinelles ont ete rencontrees principalement dans la zone s 'etendant du fleuve Saloum 
jusqu'a Cap Vert, avec quelques autres concentrations de moindre taille au nord et au sud 
(voir figure 4). Les sardinelles plates ont ete predominantes dans la zone sud tandis les 
sardinelles randes sont majoritaires a partir de Cap Vert vers St. Louis. La biomasse totale des 
sardinelles est estimee a 670 milles tannes, dont 86% de sardinelles plates. 
Les chinchards ont ete rencontres essentiellement dans trois zones : la premiere entre Cayar et 
la frontiere nord, la seconde au sud de Cap Vert et la troisieme a partir de Banjul vers le 
sud (cf. figure 5). La biomasse totale des chinchards est evaluee a 191 rnilles tannes ou le 
chinchard noir domine a 65%. 
Les autres carangides et especes associees sont regulierement distribues sur toute la cote avec 
de moindres densites (cf. figure 6). Les especes principalement capturees ont ete le plat-plat, 
Chloroscombrus chrysurus, le bairncuda, Sphyraena guachancho et la ceinture, Triclmrus 
lepturus. La biomasse totale est estimee a 418 milles tannes. 
Le tableau 5 ci-dessous resume la biomasse pour chaque groupe de pelagiques ; la repartition 
geographique et l'abondance de ces especes sont presentees en figure 7. Ainsi, la biomasse 
totale des sardinelles s'eleve a 670 milles tannes, celles de chinchards a 126 milles tannes et 
les carangides et especes associees sont estimees a 418 milles tannes. 
Tableau 5. Resume des biomasses de pelagiques au Senegal et en Gambie(en milliers de tonnes). 
Sardinelles plates Sardinelles rondes Chinchards Carangides etc. 
St. Louis - Cap Vert 11 81 67 61 
Cap Vert - Garnbie 324 15 23 201 
Garnbie 18 - 29 15 
Casamance 221 - 72 141 
Total 574 96 191 418 
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Le tableau 6 recapitule les biomasses totales estimees depuis 1981 par le N/O Dr. Fridtjof 
Nansen; il s'agit de !'ensemble des sardinelles, chinchards, carangides et associees sur les 
cotes senegambiennes. 
Il est maintenant bien connu de l'existence dans la sous region de flux migratoires a grande 
echelle de poissons pelagiques entre le Sahara de l'Ouest et la Guinee Bissau, et le repli des 
sardinelles vers le Senegal en periode chaude pour assurer la reproduction. La biomasse de 
670 milles tonnes de sardinelles estimees cette campagne est superieure a celle trouvee 
l'annee a la meme periode. Le meme constat est valable pour les carangides et associes 
estimes a 610 miles tonnes. 
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Annex I Records of fishing stations 
DR. FRIDTJOF NANSEN 
DATE:281 6/03 
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Pseudotoll thus scmogalensu 
Ra.Ja mi ra 1 etua 
Solene doraalu 
Citharus hnQ\Ul1t.ula 
PomatomJe t al tatrix 
Brotu la borbota 








!Al igo vulgo.r"ie 
Serra.nua afrl.cono 
Zeus h.bor 
Cynopontic:ua ! erox 




Soloa h exophtho.lrM ~ 
Tet.ø l 
Lonq W 1645 




Gea rCond. c odo : 
Va.lid1ly c odo : 
250 m Spond: 31 kn•lO 
12S . 48 CATC'H/HOUR: 256. 96 
C.ATcH/HOUR \ OF TOT. c SAMP 
wo1ght nwnbars 
71.50 540 :n . e3 
44 .26 640 11. 22 3 368 
44 . 26 180 17 .22 3367 
18' 96 70 7.38 
14 ' 20 110 S.5J 
11. 76 34 4. sa 
9 . 80 24 3.81 
6. 56 4 2 .!>~ 
4 . 60 150 l. 79 
4 . 40 1.11 
4. 36 )4 1.10 
2 .90 430 1.U 
2 .90 3550 1.13 
2.10 274 1.05 
2.58 4 1.00 
2 . 50 10 0.97 
2.10 10 0 .82 
1. 70 0.66 
1.50 o .se 
0 ,90 370 0.35 
0 .84 10 0. 3l 
0 .80 24 O. ll 
0 .34 2 0 .13 
0 . 2 0 10 0.08 
0 . 14 30 0. 0 5 
0 .10 4 0. 04 
0 .10 10 0. 0 4 
0 .06 4 0 .02 
257 . 04 100.01 
DR. F'RlOTJOF NANSEN 
DATE:281 6/0J 
PROJECT <W3 
GEAR Ti"PE : PT No i 6 
PRO..JECT STATION: 2002 





2:.'.!: 34i15 29 lm1nl 




Sort.ed. 96 Kg 
SPEClES 
Deca.ptørus rhonchu• 
Sa.rdinel la a.uri.ta 
Hobula. •P· 
Sa r d1:iclla madøronau 
Selono dorøal h 











160 W1ro out: 
Tete. 1 ca.tch: 
Long w 1643 
PurposQ codQ : l 
Area (."ode : 4 
GearCond. code: 
Va.lid1ty codo: 
135 rn Spe9d: 39 kn•10 
180 . 40 CATCH/HOUR: 
CATCHIHOUR "tOFTOT. C 
wo19ht numbors: 
181. 74 1415 48.69 
71 .90 252 20. 87 
51. 72 2 1J. 86 
20. 38 106 5.46 
12 .91 112 3.46 
8 . 63 6 2 .31 
6. 33 37 l. 70 
5 . 83 1291 l.S6 
3 .10 8 0 .83 
2. 36 310 0 .63 
1.49 )7 0 .40 
0 .46 2 0 .12 
0 . 39 2 0 .10 





OR. F'RlOTJOF NANSEN 
DATE:29 / 6/03 
PROJECT :W3 
GEAR T~PE : PT No : 1 
PROJECT STATICN':2003 
POSlTlCN:Lat N 1526 
start ntop dura. t1on 
TIME : 08 :02: 04 
UXl ,9691.01 
OB:34 :23 32 (tninl 
969J.32 2 . 31 
FOEPTH: 10 24 
BOEPTH: 40 39 
TOWln!J dir: 20ø WJ.re out : 
Sortod: 32 K9 
SPEClES 
Chloroacombrus chryaurus 











Lor')g W 1651 
Purpooe codo: 1 
Area. code : 4 
GearCcnd.code: 
Validity code : 
90 m. Speed: 42 kn•lO 
129 .32 CATCH/HOIJR: 
CATCH/HOW \ OF TO'!'. 
wcight numbers 
187 .88 148S 71 . 48 
13 .80 30 S . 69 
9.45 23 3.90 
9.38 lO 3.8'7 
S.25 60 2 .1'7 
4 .20 8 1. 7l 
3 .98 JO 1.64 
3 .90 15 1.61 
3.15 15 1.55 
0 .90 8 0 . 37 
2 42 .49 100. 01 
242.48 
c SAMP 
DR. FRIDTJOF NAflSEN 
DATE:29/ 6/0J 
PROJF.c:T:W3 PROJECT STATION: 2004 
OEAR TYPE: BT No: 2 POSITION:Lat N 1S22 
start stop durat ion 
TIME : 11 : 01:39 11:19;43 18 !mini 
LOO : 9714.11 971~.06 0.94 
FDEPTH : 75 76 
BDEPTH : 75 '76 
Tow1ng dir i 360ø W1re out: 
Sorted: 4 0 Kg Total catch: 
SPECIES 
Decapterus r honchus 
Octopu:s vulgarJ.s 
Dentex angol~mns 
Alect1s alC! xandr1nus 
'T.ra.churus trecae 
CRUSTACEA?lS 
Lohgo vulgo.r .i s 










Sa lcmø dorsalis 
Pontinus kuhlii 
P.ørapenaeus lor..giro s tr1:1 




t..ong w 1 657 
Purpose code: l 
Area codo : 4 
GearCond . codo: 
Vahdi ty code : 
230 m. Speed: J2 .kn•to 





14 .40 163 
12 .47 7 
10 . 10 980 
10. 07 3357 
9 . 63 327 
7.63 237 
3. 20 1 
a. 83 11 
2.20 183 
1.40 3 
1. 31 3 
1. 27 20 
1.13 240 
0 .83 13 
0 .83 13 
0. 70 47 
Q.07 1 
0. 07 20 
0.07 3 
0.03 3 































'Iotal ----rn-:56 100 , S6 
DR. FRIDTJOF NANSEN PROJECT :WJ PROJECT STATIO!'J:2005 
DATE: 29 t 6/03 GEAR TYPE: BT No: POSITION:Lat N 1511 
start. .!;top du ra t ion 
TIME :15 : 45: 18 16 : 15:38 JO (min) 
LOO :9757.46 9759.0J l.55 
FDEPTH: 141 134 
BDEPTH: 141 134 
Towin~ <lir': 34ø W1 r o out: 




Pcer o t hrissus belloc i 




Scorpa.ena. .s t c pha.n1ca 
Citha.rus hnguatula 
Chlorophthalmus at l.!!int 1cus 






Purpo110 codo: 1 
AroA code : 4 
Ooo rCond . co de : 
Valid i ty cod e : 
390 m Speed: 32 kn'" lO 
Long N 1708 
176. 75 CATCH/HOUR : 3~3. 50 
CATCH/HOUR \OFrot.C SAMP 
weight nurabors 
223.00 61500 63.08 
100. 70 238 28.49 
1.40 380 2.09 
7 . 30 100 2.07 
4 .50 260 1.27 
2.88 4 0.81 
2.40 4 0.68 
1.50 60 0 42 
1.00 20 0.28 
0 .80 140 0.23 
o. 70 2 0.20 
0.52 10 0.15 
0 .40 JO 0 . 11 
o. 30 10 O.OB 
0 .10 10 0 . 03 
Tota l -----m-:So ~ 
DR . FRIDl'JOF NANSEN PROJEC'T:W3 PROJECT STATION : 2C06 
DATE:29/ 6/0] GEAR TYPE: ST No: 2 POSITIO!>l:La.t; N 1511 
start stop du r o.tio n 
TIME :18 : 0 3 :05 18 : 20:21 17 tm.in) 
LOO i9714. 4..4 9175 . 35 0.91 
FDEPTH : 50 49 
BDEPTH : 50 4 9 
To:..oing dir : 36ø wlro out : 
PU.rpo.110 codo: l 
Area ccdo : 4 
OearCond. code: 
Validlty code : 
200 m Speed : 31 kn • 10 
Leng W 1659 
Sorted: 60 Xg Total co.tch: 1139.02 CATCH/HOUR: 4020 , 07 
SPECIES 
Brachydeuterus aur'i tus 
Trachurus t. rocae 
Pagellus bellott1 i 
Po:a.adasys 1nc:isus 
Selene dorsalia 
Paeudupeneus prayens is 
Sparus caeruleost.1ctus 
Octopu:s vulga.ris 
Kustelus nrJste lu:s 
Total 
CATCH/HOUR \ OF TOT. C 
~ight nurubers 
2678.82 1'7456 
4 58.82 6565 
406.59 2682 
199.06 1129 
152 .47 1129 
69 .88 565 
44 .47 141 
6.28 7 










0 . 09 
100 . 00 
SAMP 
OR. FRIDTJOF NANSEN 
DATSi29/ 6/0) 
PROJECT:W'J PROJECT STATlON: 2001 






øtop durat ion 




Towu19 dir: 30ø Wi r e out: 
Pur-pose code: l 
Area ccde : 4 
Gea.rCond. code: 
Val idl ty code: 
90 r.i. Speed: 4J kn• 10 
Lor.g W 1703 
Sort.od: 69 1<9 Total catch: 1176.08 CATCll/HCUR: 3360. 23 
SPECIES 
Brachydeuterue aur l tua 
Sardinolla aurita 
Seleno doraali• 
Trachuru• t rocae 





Porna.daaya jubel ini. 




1954. 29 12971 
960 . 00 4171 
195 , 43 1543 
174 . 86 1 029 
25 . 71 114 
1J. 71 57 
12. 51 23 
8 . 60 26 
5 . 11 57 
s .oo Il 
4 . 40 l 
J360 .22 
\ OF TOT . c SAHP 
sa .16 
28 . 57 337J 
5 .82 





0 . 17 
0 .15 
0 . 13 
100 . 01 
OR . FRIDTJOF NANSEN 
DATE: 30 / 6/03 
PROJECT:W.3 
GEAR TYPE' BT No: 2 
PRCJECT STATlO~: 2008 
PCSITlON:Lat N 1 458 
1tart 
TIME :01: 40:19 
LOO : 9847. 94 
FOEPTH: 64 
øtop dura t ion 
01:40:46 34 tnunl 
9849 . 68 1.97 
Long W 1109 
Purpose code : 
Area ccde : 4 






Va li dl. ty code: 2 
Wire out : 200 !:1 Speed: 32 kn• lO 




Oentex a.nvolens u 








Lol iqo vulgaru 
OCt.opua vulgaris 
Boopa boop8 
sphoe ro1dea aPQnglor1 
Trach.l.nua d ro.co 
Tot o! catch: 
Ch1lomyctorua øp1noø ua ?Muret. 
Sardlno. pilehardu o 
Stt.rd1nella l'!'IAdC1rons10 
Total 
449 . 62 CATCH/HOVR: 19J. 45 
CATCH/HOUR \ OF TOT. c SAMP 
weight numbers 
.3S0.14 3185 44 .20 3374 
288. 53 1032 36. 36 
45.SJ 1 641 5. 74 
29 . 91 i91 ) . 77 
26 . 47 503 3. 34 
11.6S 26 1.47 
11 . 12 53 1.40 
8 .47 26 1.07 
6 . 35 5) 0 .80 
]. 97 26 0 . 50 
2 .91 265 0 . .31 
1.85 26 0 . 23 
1.45 2 0 .18 
1. 3~ 26 0 . l7 
1.06 450 0 . l3 
il . 79 26 0 . 10 
o. 53 53 0 .07 
0 . 53 Sl 0 .07 
0 . 26 53 0 .03 
193 .44 100 . 00 
DR. FRlDTJOF' NANSEN 
DATE:JO/ 6/0J 
PROJECT: WJ 
GE,\R TYPE: BT No: 2 
PROJECT STATIO...'l:2009 






s top duratl.on 
1 4:~!1 :31 JO trn1nl 
9919.96 1.62 
127 
PurpoGO: Ctld O: : l 
Area ccde : 4 
GearCond .code : 
Validl ty code: 
Lon9 w 1733 
Towing dir: 
127 
45ø Wir e olll: J90 ::n Speed: 32 ir.n • 10 
Sor ted: 21 Kg Total catch: 
SPECIES 
TrachUt'\18 troca e 
Trachurua trocao, 1uven1l~ 






186 . 62 C'ATCH/HOUR: 
CATCH/HOUR 
"''eight nwnhera 
317 . 80 4298 
28. 28 .3038 
11 . 20 14 
10 , 78 140 
3 . 36 14 
l . ')4 42 
0 . 28 28 
373 .24 
\ OF TOT. C 
85 . 15 




0 . 4 1 
0. 08 





DR . FRIDTJOF NANSEN 
DATE: 30/ 6 /0 3 
PROJECT: W3 
GEAR T YPE + PT No ; 6 
PROJECT STATICN:2010 
POSITION : Lat N 1441 
øt art 
TlM.E .21 :50:46 
LOO • 9989 . 00 
stop durat ion 
22:13121 23 fmin ) 
9990.41 1.38 
FCEPTH1 10 10 
BDEPTH: 43 46 
Tow1ng dJ.r : 330ø Wire out : 
Sortod1 63 l\g Total c atc h: 
SPECitS 
Sard1nello rnadorensia 
Trachuruø trecao, 1uven1l e 
Sphyraena guachancho 
Decapterua rhonchua 
Sardina p ileho.rdus 
Po:r.adaay a perot eti 
SelAr cru:nenopht:halmuø 






Mug il ap . 
Chloro•combru1 chryeurua 
Toto.l 
Loni;r W l 731 
Purpose code ' 
Area code 
CearCond . code : 
Va l J. d ity c ode : 
125 m Speed: 38 kn •10 
189 .91 CATCH/HOUR. 495. 42 
CATCH/HOUR 1 OF TOT. c Sl~P 
weight nwnbere 
171. 52 730 ]4 .62 3)17 
105 . 13 84 8 21.22 3380 
45. 91 157 9 .21 
44 ' 22 417 8.93 3378 
42. 78 3052 8.64 3319 
11 . 48 Il J . 53 
13.96 52 2.82 
13 .46 5 2.12 
9 .18 1781 1.91 
8 .35 J9 l.69 
8 . 22 13 1.66 
4 .96 8 1.00 
4 . J O 170 0.87 
3 .00 Il 0.61 
2 .JS 1J 0 .41 
495 . 42 100.02 
DR. FRIDT.:JOF NbNSEN 
DATE: l i 1!03 
PROJE'C'T1WJ 
GEAR TYPE: PT No: 
PROJECT STAT ION: 2011 
POSITION: L.at N 1432 
start 
T.IME : 04: 28:02 




04 : 55:!>7 28 laun) 
S2 . 30 1.80 
10 
36 
Towinq dir: l60o Wire out: 
Pu.rposo code : 1 
Area codo : 4 
GcerCond . code: 
Velidity code: 
120 m Spoed: 41 lm• lO 
Long W 1 ?18 
Sorted: 61 Kg Total eatch: 1076.00 CATCH/HOUR: 2305 : 71 
SPECIES 
So.rdine lla madoruns in 
ChlorO.!fC'ombrusi chrysuruc 
Sard ina p1lchardus 
Brachydeut e ru& o.ur i tus 
Sphyraena quachancho 
Decap teruø r honchus 
Tra churus t recae 
Po:cadas y s incl.sus 
SardJ.ne lla aurita 
Poina.d asy s J ubelin1 
CATCH/HCUR 
weight nu::.bors: 
1140 .00 15300 
855.00 17814 
127 .89 8814 




13. 89 7 5 
12. 75 450 
1.11 4 
\ OF TOT.C SAHP 
49 . 44 3183 
n . 08 





0 . 60 
0.55 
0 . 05 
Total ~ ~ 
DR. FRIDTJOF NANSEN 
DATE : 1/ 7 /03 
PROJECT :W3 
GEAR TYPE: PT No; 1 
PROJECT STATION: 2012 
POSITION:Lat N 1430 
start stop durat:ion 
TIME ;06; 36;45 06:48 : 29 12 (mini 
LOO : 66 . 19 66. 88 0 . 6S 
FDEPTH; 10 10 
BDBPTH : 24 25 
TowJ.ng d1r : 291ø W1ro out: 
Sorted: 38 Kg Total catch : 
SPECIES 
Sardinel la made c-ensu 
Se lene dor s ali s 
Scomber japonicus 
Engraulis e ncr a.sico lus: 
Chloroscombrns chrysurua 
Sardinella aur i t a 
Sardina pilc hardus 
Sphyraona !70Achancho 
Sard1nolla rnadorensis • J uv . 
Purpo•• code: 1 
Area code : 4 
Ceo.rCond . code: 
Validity code: 
135 m. Speed: 38 kn "'10 
Long w 1110 
189.15 CATCH/HOUR: 945. 75 
C>.TCH/HOUR \ OP T01". C SA.'4P 
weight nw:ibera 
750 .00 632S 19 .30 3384 
57 .75 50 6.11 
46.15 100 4 .94 
21. 00 625 2.85 
26.00 100 2 .75 
25.50 150 2.70 
5.25 950 0 .56 3385 
3.15 J 2S 0.40 
l. 75 l25 0.40 
Total ~ 100 . 01 
OR. FRIDTJOF NANSEN PROJECT:W3 PROJEC'T STAT10N: 2013 
DA.TE : l / 7/03 GEAR Ti'PEt BT N'o: 2 POSITION: Lat N H.22 
s tar t atop durat1on 
TIME : 08:39 : 36 09 : 19 : 16 40 lrnin J 
LOG : 82 . 77 85 . 00 2 .22 
FDEPTtt: 24 JO 
BOEPTH : 24 30 
Towing dir: JlOø Wire out: 
Sorted: J 3 Kg Total catch : 
SPECIES 
Chloros cor.lbrus chryøurus 
Pcl'!'IAdasys incisus 
Ploctorhi r.ch us =.edite rrancus 






Trachurua treca e 
Dent.ex eana.r i.ens i s 
SCARIDAE 
Sa rdinella :m.'ldnrensis 
Oct opus vulgaris 
Long w 1709 
Purpo•• code i l 
Aroo. codo : 4 
CearCond . codo: 
Valldity code: 
120 m Spoød: 3 5 kn~10 
480 . 90 CATC.H/HOUR: 
CATCHIHOUR \OFTOT.C 
"''•ight nur..bora 
258 . 75 531 0 35. 87 
92 .48 720 12 .82 
92.25 293 12.19 
66.15 1080 9.1? 
5? .83 585 8.02 
S0.85 1395 7 .os 
27 .90 428 3 . 87 
23 .40 180 3.24 
11 55 5130 2.u 
16 . 65 2025 2.31 
7 . 43 23 1.03 
4 .28 45 0 .59 
3.38 23 0 .47 





Total ~ 100 . 00 
DR. FRIDTJOF NANS EN PROJECT :W3 PROJECT STATION: 2014 
DATE : li 7/03 OEAR TYPE: PT No: 7 POSITION:Lat N 1410 
s t art stop durat ion 
T'!ME ! l 7 ; 45 ; 25 18 : 08:52 23 (mini 
LOO ; 166 . 70 168 . 15 1.44 
FDEPTH : 10 10 
BDEPTH : 2S 25 
Tow1ng d1r : 270ø Wiro out : 
Sor ted: Kg Toto.l cat<:h : 
SPECI ES 
Dennochelya cor iacea eor1ac~a 
Total 
Lo r.g W 170 8 
Purpoao code: 1 
Ara a coda ; 4 
OoarCond . code i 
Vo.lidi t y codo: 
120 r:'I Speed: 35 kn•lO 
250. 00 ChTCH/HOUR. 652 . 17 
CA TCH I HCUR \ OF TOT. C SAMP 
we igh t nwnbera 
6!>2 . 17 } 100. 00 
100 .00 
DR. FRIDTJOF NANSEN 
DATE: li 1JOJ 
PROJECT :W3 PROJECT STATJON12DJ!> 
OEAR TYPE : BT No: 2 POSITICN:Lat N 1410 
ato,rt øtop durat ion 
TIMe :19:46:47 20:11:03 24 fnun> 
LOC : 175.53 116.90 1.3'> 
FDEPTH: 18 21 
BDEPTH: 18 21 
Tow!ng dlr: 210e Wl.:-e out : 
So:-ted: 28 J\9 
SPECIES 




Sparus caaru l ooat1 ctuo 
Galeo1dea deca.dactyluø 
Sphyro.ena (l'UACha.ncho 
Al uto rus bh.nkerti 
Pagollus bellottil 
Tota l catch: 
Sepi a offl.c1naho hierredda 
D1p l odu11 bollotti.i 
E\.lcinos tomu ø mo lanoptc ru:1 
P soudupe noua pra y tin11ia 




Long W 1104 
Purpose code: 1 
Area code ! 4 
Gea.rCond . codo ! 
Val1dity codo: 
120 : Speod: 34 kn • lO 
688. 25 CATCH/HOUR: 1720 . 63 
CATC'HfHOVR \OFTOT. C SAMP 
...,e1qht numbers 
675 . 00 6EiJS 39 .23 
262 . 50 750 15.26 
144 . 3S 750 8 .39 
140 .ao 875 a .14 
133 - 13 1125 7. 74 
98 . 75 875 5 .14 
48 .lJ 125 2 .ao 
41. 25 250 :! . 40 
39. 38 4 38 2 . 29 
35 .00 63 2 . OJ 
18 . 13 250 I.OS 
15 . 63 125 0.91 
11. 88 121 0 , 69 
10 . 00 121 0 . 58 
4 . 38 63 0 .25 
3 . 75 125 0 .22 
1681 .29 ~ 
OR , FRIDTJOF NANSEN 
DATE: 1/ 1103 
PRO.JECT: W3 
GEAR TYPE: PT No; 6 
PROJECT STA.TICN:2016 
POSITION ~ L11t. N 1406 
e tart øtop durat ion 
TIME :21:40:32 21: 40 :159 ftllinl 
LOO : 187 84 181 .86 0.01 
FDEPTH: S 5 
BDEPTH: 31 31 
Towin9 dir: 145e Wire out: 
Sorted: 22 Kg 
SPECIES 




T rochurua t rccae 





Long W 1109 
Purpoae code: 1 
Area code : 4 
Ce11 rCond . code : 
Va.hdlt y codc : 
130 m Spced.:450 kn• lO 
44. 52 CATCH/HCUR : 2671.20 
CATCH/HOUR 't OF TO'f. C SAMP 
weight nu."Wers 
2493 .00 38400 9) .Jl 
67 .20 120 2 .52 
56 . 40 600 2 .11 
2 5 .~o 600 0 .94 
l') . 60 2400 0 .08 
9 . 60 120 0 . J6 
4 . 80 120 0 .18 
2 , 40 120 0 .09 
2 674 . 20 10rn 
DR. FRIOTJO}~ NANSEN 
DATE: l i 7/03 
PROJECT:W3 PROJECT STATION:2017 
GEAR TYPE ~ PT No : ? POSITICN: La t N 1406 
s t a rt 
TIME : 22 : 43: 17 
atop durauon 
22:56·36 13 {mm) 
LOO : 191.06 
FOE?nf: 10 
191 . 91 0 . 84 
10 
BOEPTH: 31 31 
Tow1ng dl.C: 149ø N1re out: 
sortod : 14 l<g 
SPECI&S 
Chloros cOftlbrus chrysuru:s 
SphyrAenA <JUOchancho 
D..acJ.nostomus melanopte rus 





Long W 1709 
Purpos e ccdc : 
Ar ea c o d e 
Gear C'on d . codo: 
Vo. h d1ty code: 
125 m Spef!d ~ 35 kn"' lO 
H~.60 CATCH/HCVR : 
CATCH/HOUR \OF ror. c 
... •eigh t nur:lhers 
533 .08 8446 81.00 
45.69 9Z 6.94 
40.62 4 62 6.11 
JJ.69 462 5 . 12 
3 .23 1 85 0 49 
1.85 46 0 . 28 
658 .16 100To 
658.1!> 
SAMP 
DR, FRlDTJOf NANSEN 
DATE: 21 7103 
PROJECT:WJ 
GEAR TYPE: PT No: 7 
PROJECT STATION: 2.018 
POSITlON:La.t. N 1402 
start s top durat.lon 
TIME :00 :12:57 00:36:4J Z4 hn.J.n ) 
LOC : 2 00 .83 202.36 1. 51 
FtlEPTH: 10 10 
BOEPTH: 24 27 
Towing d1r: 305ø \'hro out: 
Sor t cd: 60 Kg Tota l cot:ch : 
SPEC J: ES 
Sard1nolla ma.derenøia 
Chloroøcombrus c hryaurua 
sard1nolla auritA 
~captorua rhonchue 
Eucinos tcmua molanopte ru:s 
Sphyraena guachancho 
Ariua heudeloti 
Brachyde uterua aun t u a 
EngraulJ. a encra a1colua 
Pena.eus not iol h 
T r achurus t C'e<:a e 
Total 
Long W 1104 
Pu:-pose codc. 
Area c odo i 4 
GearCond. c ode : 
Valith ty coda: 
120 m Sp eed ; 41 k l"l • lO 
487 . J 6 CATCH / HOUR: 1218 .40 
CATCHfHOUR % OF 7'0T . c SAMP 
\o/Ql ght nu.~ers 
496 . 00 6980 40 .71 3389 
J4 2 .10 8820 28 .08 
no .oo 1320 18.88 3388 
7 3 . 00 720 5 . 99 3390 
49 . 60 760 4 .01 
10 .00 40 0 .82 
10 , 00 20 0.82 
3.00 20 0 .25 
2 .80 300 0 .23 
1.60 60 0 . 1.3 
0 . 40 40 0 . 03 
1218.50 l'Oo.'Ol 
OR. FRIDTJOF NANSEN 
DATE: 2/ 7/03 
PROJECT:WJ 
GEAR TYPE: ST No: 2 
PROJECT STATI ON: 2019 
POS ITION':lAt N 1349 
s tart stop durat.ion 
TlME :06:02: 00 06 : 08 :5J 7 ltninl 
LOG : 254.96 255 . 33 0 .36 
FDEPTH; 94 96 
BOEPTH: 9 4 96 
Towing di r : 3SOø Wi r e out: 
Purpoae code: 1 
Aroa codo : 4 
GearCond. code: 
Validi t y code: 
lOO r.1 Spoed: 31 kn·10 
Long w 1725 
Sorte d: J1 Kg Toto.1 catch: 1317. 90 CATCH/HCUR: 11810 . S7 
SPECIES 
Trachurus tro cae 
Boopa boops 
Dentex macrcp h thalmus 
~ntex congo~ns 1s 
CATCH/HOUR 
woight. numbers 
6865 . 11 81111 
1012. 43 35871 
1083. 86 6943 
8S5 .43 6943 
\OF T'OT. C SA.MP 
58.ll J391 
25 .51 
9 . 18 
1.24 
Tota l 11817 .43 100 .06 
DR . FRIDTJOF NANSEN PROJECT:WJ PRo.JECT ST.ATICN: 2020 
DATE : 2 1 ? / 03 GEAR TYPE: BT No: 2 POSITIO!i.l i L4t. N 1350 
start. :Jtop duration 
TIME : 09 : Hi : 03 09 1l8 i 41 J <m1n ) 
LOC 2 83 . 66 283.83 0 . 18 
FDE PTH: 19 19 
BOEPTH: 19 19 
Towing d1 r : 360ø W1n1 ou t : 
Sort.ed: 29 Kg Tot.e.l cøtch~ 
SPECIES 
Chloros cocl)rus chrysun.u: 
Sørdinella. mAder e nsis 
Plector h1 r.ch\l.S tedit.e rrøneus 
Arius heudelot1 
Brachydeuterus a.ur i t u$ 




Pseudupenws p r aye nsis 
Purpoco code : 
Area codø : 
Oo6t'Cond.codo : 
Valldity codo: 
120 m Speed: 35 
Lon9 W 1100 
)m• 10 
83.19 CATCH/HOVR : 1663 . 80 
CATCH/HOUR \ OF TOT c SAM? 
weight numbers 
887. 40 19460 53 . 34 
374.00 2100 22.48 3392 
24S . 00 4 0 14 .1J 
43 .60 4 0 2 .62 
4 1 . 60 440 2.so 
22 .OD 100 1. 32 
20.60 100 1.24 
16 .60 40 1.00 
8.00 40 0 .48 
5 . 00 40 0. 30 
Tot.al ~ 100.01 
DR. FRIDTJ OF' NANSEN PROJECT:W) PROJECT STATI Ctl: 2021 
DA.TE: 21 7103 GEAR TYPE: ST No: 2 POSITION':L4t N 1344 
s tar t. ø t. op du rat ion 
TI ME : 10 : 53:53 11:23;01 29 lm.i nl 
LOG : 29 3. 89 295 . S7 1.61 
FDEPTH: 26 29 
BDEPTH: 26 29 
Towing dir : 310ø Wi r e out.: 
Sort.ed : 57 Kg 
SPECIES 
Chlorosccmbrus chrys uru$ 
Po~dasys jub el.im 
Pseudup e neus prayens 1s 
Po::-.adasys perote ti 
Sparus caeruleost.J.ctus 






Pa.gel lus bellottl.i 
Total 
Tott1l catch: 
Purpoøo code: 1 
Aroa code : 4 
GoorCond.code : 
Validity codo: 
120 m Speed: 33 kn•lO 
Long w 1702 
369. 02 CATCH/HOUR+ '163 . 49 
CATCH/HOUR %0F TOT.C SAMP 
wel.ght nwnbørs 
536 .61 !>729 70.29 
8<: . 06 440 11.01 
50 .03 377 6.SS 
41. 01 95 ').]7 
22 .86 108 2.99 
6 . 60 68 0.86 
S . 23 14 0.69 
3. 91 27 0.51 
3. 64 14 0 .48 
3.23 14 0.42 
3 . 2 3 27 0.42 
2.4 2 14 0. 32 
762 . 87 99 . 91 
OR. FRIDTJOF NANSEN 
DA.T E: 21 7(03 
PROJECT:W3 
GEAR TYPE: BT No: 2 
PROJECT STATIOl'l:2022 
POS ITION:Lat N 1339 
stAr t stop durat ion 
TIME :12 : 4S : 45 13 : 19:34 34 l:n.i n) 
LOG : 307.33 309 . 01 l. 7 0 
FDEPTH : 18 18 
BDEPTH : 18 18 
To..,.ing dl. r r 360ø Wira out~ 
Sort ed : 4 5 Kg Tota l c atc:h: 
SPECIES 
Sphyra nna a. fre. 
Sepia offic i nalis h1 e rrcdda. 
Chloroscombrus chrysurus 
Scomberomorus tri t.o r 
Caro.ruc h 1ppos 
Oct opus vu1gar1s 
Aloctis a l øxa :ndr i nus 
A.rius heudeloti 
Pomadasya jubelini 
Raja undul a ta 
Remora r em.ora. 




Scaruc h oefløri 
Eucinoctomus r..elanopte rus 
Huqil ceph4lus 
Synaptura l usit:øn1ca 
Brachydout e ru$ au r 1 t.us 
Total 
Long W 1656 
Purpoae codo: 1 
Are4 code : 4 
Oeo.rCcnd. codo: 
Validi ty codo: 
120 m Spoed : 30 kn • lO 
4'.L30 CATCH/HOUR: 
CATCH/HOUR % OF TOT. C 
wo i ght nwnbe rs 
29 . 03 
8 . 38 2> 
7 .29 71 
6.48 ? 
5.12 5 
3 . 74 12 
3.61 9 
3 . 48 9 
2.26 4 
1 . 54 4 
1.43 2 
1 .39 41 
1 . 39 4 
1.11 5 
0 .92 2 
o. 74 s 
0 .55 4 
O .Sl 2 





9 ' 12 
8.11 
6 . 40 













0 . 66 




DR. FRIDTJOF NANSEN 
OATEi 21 7tDJ 
PROJECT;WJ 




otop durot ion 
LOO : 3:ll. 29 




Tow.ino dlr · 
Sorted: 29 Ko 
SPEClES 
Chloroaco:nbru• chryaut'\ls 
Scornberom.or\lt t rl t:or 
Trachinotul ovotua: 
Spar\la coerulcoat 1ct:uø 
OGcapterua rhor,chus 




900 Wire out. 
Total catch+ 
PQSITION:Lot .N 1340 
Long w 1705 
Purpose code: 
Ar eo. code 
Gean;ond.code: 
Vahdity code: 
120 m SpeOO: 40 
277 . 55 CATC'H/HOUR: 
CATCH/HOUR \ OF TOT. C 
wo19ht: nu:ci>on: 
514.80 6138 
Jl .80 24 
6 . 00 80 
1 . 62 6 
0 . 60 2 
0 . 2 8 2 










DR, FRIDTJOF NANSEN 
.DATE1 3/ 7 103 
PROJECT: W3 
CEAR T YPE : BT No: 2 
PRCJECT STATION:2024 
POSITION:Lat N lJJO 
øtort 
TIME :02 : J8:12 
ntop durat ion Lo ng W 1701 
LOG 412.11 
03 :07 ; 411 30 (mini 





Towing d.1.r: 270ø Wire out : 







Total c a tch : 










Pt1oudupcnouu p r ayen•1• 
Sconu• hooflor1 
Syno.pturo. lua i ton1co. 
Ga l eoiclea doco.de.c:tyluit 
Pcn4eua not10.li a 
Sphoeroidea apeng len 
Oic:olo9ogloat1a eW\eat4 
Po.-ro.ponoouø longl.roøtria 
Bothua podo.c atncamJ11 
Plectorh1nc:hu1 sp. 
Total 
Purpose cod.e : 1 
Ar ea c ode 
' 
; 
Gear<C"ond . codc: 
Vah di ty c odn: 
150 m Spcitd: .:n kn~10 
73 . 96 CATCH/HCVR: 147. 92 
CATCH/HOUR '\ OF TO'r. c SAMP 
wc19ht nuclx!rs 
51.00 632 34 .48 
28.64 124 19.36 J393 
13. 76 24 9.30 
8.84 16 S.98 
8.38 298 S.67 
7 .52 16 S.08 
5.80 44 .) .92 
l.12 12 2.51 
J . 60 12 2.43 
3 . 28 8 2.22 
2.48 24 1.68 
2 . 08 4 1.41 
1.96 I. ll 
1.80 2 1.22 
l. 32 8 0 .89 
0 . 76 8 0 .51 
0. 68 4 0 .46 
0. 6 4 2 0 . 43 
0. 51 4 O . l5 
Q . 38 12 0 . 26 
0 . 32 4 0 .22 
0 .16 16 0 .11 
0 .12 52 0 .08 
0 .os • 0 .os 0 .08 8 0 .05 
147 . 92 100 .DO 
DR. FRlOTJOP NANSEN 
DATE: JI 7/0J 
PROJECT:W3 
GEAR TYPE: BT No: 2 
PROJECT STATICN:2025 
POSITION: LAt N 1310 
ata.rt a top durat: ion Lono w 1732 
TIME :10:41:40 11:06:16 2$ (ain) Purpose code: 1 
LOG : 485.67 486.98 1.29 Ar ea code : 5 
FDEPTHt 98 104 Geart'ond.ccde : 
BOSPTH. 98 104 Val.idlty code : 
Tow.ang dir: 280e \'hre out: 300 m Speed: 31 >--"1* 10 
Sort ed: 30 Ko Total catch: 30.49 CATCH/HOOR: 73 . 18 
SPEC'IES CATCH/H:ic.JR \OPTCT.C SAMP 





i?a.gellus be l lott i i 
Dicolo0ogloua cunOAta 



















19 . 18 
18.24 
8 . 76 
5. 54 
l.98 
2 . 93 
2. 71 





0 . 89 
0 . 60 
0 . 58 
0 . 50 
0 .29 
0.22 
0 . 19 
0 . 19 
0 . 12 






1097 24 .92 3394 
101 11.97 
JJl 7 .57 
7 5.44 
60 4 .00 
4J 3. 70 
36 3.61 
2 2 , JO 




2 0 .82 
5 o. 79 
2 0.68 
26 0.40 
5 0 . 30 
12 0 . 26 






OR. FRIDTJOF NANSEN 
DATE: )/ 7103 
PROJF.CT:W3 
GEAR TYPE: P-T No: 6 
PROJECT STATlON:2026 
POSITICN: Lat N 1301 
i.tart 
TtMl: :18:15:39 
LOG : 55~ . 21 
FDEPTll: 0 
BOEPTH: 29 
s top durat ion 
18:48:08 32 C:nin) 
556 .19 1. 9S 
0 
28 
Towino dir: 18$ø Wire out : 
Sortod.1 46 Kq 
SPEC'IES 









Long W 1710 
Purpose code i 1 
Area c ode : 5 
GearCond .code : 
Validity code: 
140 :ti Speed: 38 kn • 10 
114 .36 CATCHIHCUR: 
CATCHIHOUR \ OF TOT. 
we 1ght numbe rs 
66. 32 JSJ 30 .93 
50 .63 J 43 23 .61 
41.49 38 19 .35 
21.94 28 10 . 23 
2 1.81 9 10 .17 
9 .28 53 4 .33 
;2. 96 6 1.38 




DR. FRIDTJOF NANSEN 
DATE: J/ 1103 
.PROJECT:W3 
GEAR TYPE: PT No: l 
star t. stop duration 
PR.OJECT STAT10N: 2027 
POSITION:Lat N 1300 
Lonq w 1133 
TIME :21 : 59:18 22 : 29:15 30 (mini Purpoae code: 1 
>•r•o. code : 4. 
Oeo.rCond. codo: 
LOG : 582 . 53 584.46 1.90 
FDEPTH: 50 30 
BDEPTH: 68 62 
Tow1ng d ir: 90ø Wire out: 
Sorted: 41 Kg 
SPEC'IES 
Trachuri.is t recae 




Pomadasys j ubolin i 
Loligo vulgari; 
Sphoer oides spengleri 
Scotnbor j ap onicus 








lJO m. Speed: 38 k.n • 10 
236.40 CATCH/HOtJR: 472. 80 
CATCH/HOUR \OPTOT.C SAMP 
weight nwnbors 
428. 80 4368 90 .69 3396 
13 .86 46 2 .9J 
1 . 52 48 1.59 
6.30 12 l.J) 
3 .86 14 0 .82 
3.18 6 0 .67 
1.92 224 0 .41 
1.60 16 0. 34 
1.60 16 0.34 
1.44 16 0. 30 
0 .96 1?6 0 . 20 
0 .64 48 0.14 
0 .64 16 0. 14 
0 .48 16 0 . 10 
472. 80 100 . 00 
CR. Fll.IOTJ'OF NA..~SEN 
DATE: 4 / ? /03 
PRo.J'ECT:W3 
OEAR TYPE: ST' No: 2 
PROJECT STATICN+2028 
POS1TICN: Lat N 1243 












Tow1 n g dir : 20ø Wire out: 




Sepio. offic1nalis hicrreddn 
Sard1n&lla aur i_ t a 
Arius heudelot i 
Decapteru11 r honchus 
Sphyra.eno. guachancho 




Al e ct .1.. s alex o.nd rinus 
Mustel u:s muø t e l u o 
Poruiouo ke ra t hun.ts 
Pag1illlug bello ttii 
Spa.rus caerul eostictus 
Elops lacorta 
Pomadaøys jubelin1 
Scp iclla ornata 
Echenei 1;1; naucr ate& 
Cynoponticu.s !erox 
C RA B S 
Sphoeroides spenglerJ. 
Dicologoglo ssa cunea.to. 
Lophiodes ker.ipi 
Long W 1708 
Purpoae code: 1 
Areo codo : 4 
Gea.rcond. code : 
VahdJ.ty code: 
150 m Speod: 35 kn• 10 
85.42 CATCHIHOUR: 176.73 
CATCHIHOUR \OFTOT.C SAMP 
weight nu=bors 
43. 70 646 24. 73 
40. 6J 17 22.99 
13. 34 296 7 . 55 
lJ.24 93 7 . 49 
10 . 97 J7 6.21 
9 .06 1692 5. ll 3391 
8.86 21 S.01 
7 . 49 4 4 .24 
4. 715 2199 2.69 
4. 51 21 2.55 
3 .21 37 l.82 
2 .94 10 l.66 
2 .94 2 1 .66 
2 .86 99 1.62 
2 .28 1076 1.29 
1.20 6 0 .68 
1.14 2 0 . 6; 
0 . 99 2 0. 56 
0.79 79 0 .4 5 
o. 52 6 0 . 2.9 
0.37 6 0 .21 
0.31 83 0 . 18 
0.27 6 0.15 
0.21 10 0.12 
0 . 17 6 0.10 
Total ~ 100 . 03 
DR. FRIDTJOF NANSEN 
DATE: 4/ 7/03 
PROJECT:WJ 
GEAR TYPE: PT No : 7 
PROJECT STATION: 2029 
POSITION: Lat N 1~40 
stA.rt stop durat ion 
TJ'ME :01:21:10 08:19:05 S8 (mini 
LOO : 658.0'5 661.87 1.82 
FOEPTH: 10 10 
BDEPTH: 18 18 
Towing dir: 200 Wire out: 
Sor t ed : 60 Kg Total catch: 
SPECI ES 
Ch lor-os corobrus chrysurus 
Sardinella rn.a.derensl.s 
Scomber j apen i cus 
Trachi notus te.rain 
Ariua h e ude loti 
Sphynuma guachancho 
Trich iurus l epturus 
Al e-ctis alex.andr inuø 
Pott1Ad a.cys jubelini 
Purpo1e code: l 
Areo code : 4 
Gea.rCond.cod•: 
Va.hd1ty codo: 
160 :'!I Speed: 38 kn"10 
Long w 1708 
481 38 CATCH/HOV'R: 497.98 
CATCH/HOUR \ OF TOT. C 





















Tot al ~ 100.00 
DR. FRIDTJOF NANSEN 
D/.TE: 4/ 7/0J 
PROJECT:WJ 
GEAR TYPE: ST No : 2 
PROJECT STAT ION : 2030 
POSITION:Lat N 1240 
.stop durat ion s t a r t 
TIME :12:46:34 
u:x; : 700. S2 
13:13;14 27 ITIUnl 
701. 86 1. .l3 
FDEP'TH: 110 16< 
BDEPTH: 110 164 
Towinq dir; 100 Wire out:: 
Sort: cd: 59 Kq 
SPECIES 
'Erythroc 1 es monodi 
Spicaro. alta 
Dentex 1:1acr oph t halmus 
umbr .ina cana r ien si& 
T.rachu ni:1 tre c ae 
Dentex 9ibboau u 
E'p1ncphclus c a ninus 
Soops b oop.c 
Lo.goc cpha. l us l agocepha.lus 
Scorpacna l!lon gata 
ZCU!i h .b e r 
Ari0tcna bondi 
capro ø a pe r 







320 m Speed: 31 
Long w 1738 
kn" 10 
925.75 CATCH/HOUR: 2057 .22 
CATC'H/HOUR \ OF 1'0T. C 
we1oht num.ber• 
718.33 1433 
493. 3J 3000 
298.67 1767 
154. 3) 433 
142.00 1367 
84.00 100 
81. 22 2 
35. 61 l33 
15 . 00 33 
14 , 00 33 
9 . 61 JJ 
5 . 33 100 
4 . 33 67 




14 . '52 
1 . 50 
6 . 90 
4 . 08 
3 . 9S 
1. 13 
0 .13 
0 . 68 
0 . 4? 
0 . 26 
0.21 




OR, FRIDTJOF NANSEN 
DATE: 4/ ?/03 
PROJECT;W) 
GEA.R TYPE : PT No : 1 
PROJECT STATION:2031 
POS IT I~: Lat N 12l0 
•tart 
TIME :17:41:38 
stop duro.t ion Lono w 1711 
LOO : 1 42 .48 
fDEPTH: 10 
BDEPTH: 18 




Tow1ng dir: 2?0ø Wire out: 
Sorted: 26 Kg Total catch: 
Purpose ccde: l 
1'rea code : 4 
GearCond. code: 
Vahdny code: 
100 m Speed: J5 kn• to 
184 .85 CATCH/llOUR: 35; .7? 









0 . 52 




12 l. 76 
4 0 .15 
0 .10 
100 .01 
OR. FRIDTJOF NANSEN 
DATE: 4/ 7103 
PROJECT; WJ 
OEAR TYPE: PT No: 7 
PROJECT STATION: 2032 
POS ITION: Lat N 1223 
ctart 
TIME :20:4:?:06 
s top durat ion Long .,./ 1656 
LOC : 761j.J8 
FOEM'H: 10 
BDEPTH: 19 




TOWl.00' dir: 312ø Wire out : 
Soc-ted: 36 Kg Total catch: 
Purpo i:c <"Od ff! : l 
Ai-ea ccde : 4 
Geo.rCond. code : 
V.al 1di ty codo: 
152 :m Speed ~ 38 kn•to 
334 . 95 CATCH/HOUR: 669. 90 
SPECI6S CATCH/HOUR t OF TOT. C SAMP 




Ptocosc:J.on pel i 





















































0 . 13 
0 .12 
99 .99 
OR. FRIDTJOF NANSEN 
DATE: 41 1103 
PROJECT: WJ 
GEAR TYPE: PT No: 4 
PROJECT S'l'll.TION:2033 
POSITION>Lat N 1220 
utart 
TIME :23:29i41 
stop durat i on Long '·" 1702 
23:36:24 7 (m..J.n ) Purposo codQ: 
LCG : '784. 19 785 . 27 0 .47 Area codC! 
FDEPTH: 0 0 GearCon d, code: 
BDEPTH: 2'7 27 Va. lidity code : 
Tow1ng dlr: 900 Wuo out ; 125 m Speed: 40 kn • 10 
Sortcd: 54 i\9 Total catch i 4000. 00 CATCH/HCUR: 34285. 72 
SPECIES 
Sardinella m.aderen.su 
chloroacombrus cheys uroe 
erachydøuterus aur1 tus 




wcight numbor s 
26346 . 52 240737 
6722 . 66 1?5431 
819 . Sl 9600 
313 . 71 2563 
83.23 1277 
34285.63 
't OF TOT. c Sl>JIP 






DR. FRIDTJOF NA.NSEN 
DATB: St ?/03 
PRCJECT: WJ 
GEAR TYPE: PT No; 4 
PROJECT STAT1CN:2034 
POSITION:Lol N 1204 
ato.rt a tcp duret1on Lor.q W 1709 
TIME :0?:01:19 07:1 4:57 14 Ci:un) Purpose code: 1 
LOO : 854.28 855.22 0 . 9J Are.'t. code : 4 
Ft:EPTH: 10 10 GearCond. codø: 
BOEPTH: 39 38 Va.lid1 ty code: 
Tow1n9 du·: l60o ~·hre out: 120 m Speed: 40 kn•to 
Sortod.i 23 Kg Total catch: 215.45 C/ITCHIUCUR: 923 .J6 
SPECIES CATCHIHOUR '\ OF TOT. C SAfii? 
Chlorosco:nbroø chrysiuru:J 
Ari.us houdelot i 
Rh1zoprionodon acutus 
sard1nol la mo.deren.si.ø 
Sphyraena guachancho 
Scomberomorua trj car 
Eche n e1.s m~ucrateø 
Selene dorsall• 






5 7 8 . 57 
151. 07 
1Z4 . 29 





















62 . 66 













Annex Il Instruments and fishing gear used 
The Simrad EK-500, 38kHz echo scientific sounder was used during the survey for fi sh 
abundance estimation. The Bergen Echo Integrator system (BEi) logging the echogram 
raw data from the sounder, was used to scrutinize the acoustic records, and to allocate 
integrator data to fish species. All raw data were stored to tape, and a backup of the 





Bottom detection menu 
Transducer depth 5.5 m 
Absorption coeff. 10 dB/km 
Pulse length medium (lms) 
Bandwidth wide 
Max power 2000 Watt 
2-way beam angle -21.0 dB 
SV transducer gain 27.01 dB 
TS transducer gain 27.14 dB 
Angle sensitivity 21.9 
3 dB beamwidth along. 6.8° 
3 dB beamwidth athw. 6.8° 
Alongship offset -0.05° 
Athwardship offset 0.09° 
Echogram 
Bottom range 
Bottom range start 
TVG 
Sv colour min 
TS Colour minimum 
Range 
TVG 





20 log R 
-67 dB 
-60 dB 
0-50, 0-100, 0-150, 0-250 or 0-500m 
20 log R 
-60 dB 
-40 dB 
A calibration experiment using a standard copper sphere was performed in Langstrand, 
Namibia on 22 April 2003. 
Fishing gear 
The vessel has two different sized "Åkrahamn" pelagic trawls and one "Gisund super" 
bottom trawl. For all trawls, the Tyborøn, 7.8m2 (1670 kg) trawl doors were used. 
Annex Ill Pooled length distributions by species 




Vi ~ 300 c 
~ 50 ~ I .E 




5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 
Length (cm} Length (cm) 
Sardinella maderensis, Casam.-Cape Vert Caranx rhonchus, Casamance-Cape Vert 
1000 150 
750 
Vi " 100 
c c 
~ 500 ~ I I 
z z 50 
250 
0 
5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 
Length (cm} Length (cm} 
Annex IV Estimates of numbers and weight by length. 
Senegal and The Gambia, June-July 2003 
Sardinella aurita 
N (thousands) Biomass (!onnes) 
Length St. Louis- Cape Vert The Casa- TOTAL St. Louis- Cape Vert The Casa- TOTAL 


















22 1 285 1 285 140 140 
23 3 854 3 854 480 480 
24 5 139 5 139 726 726 
25 16 703 16 703 2 659 2 659 
26 35 353 25 697 61 050 6 316 4 591 10 907 
27 72 934 20 557 93 491 14 561 4104 18 666 
28 65 971 11 563 77 535 14 661 2 570 17 231 
29 22 267 22 267 5 488 5 488 
30 15 863 15 863 4 321 4 321 
31 23 376 23376 7 014 7 014 
32 21 428 21 428 7 061 7 061 
33 21 428 21 428 7 734 7 734 
34 9740 9740 3 840 3 840 
35 7 792 7 792 3 347 3 347 
36 3 896 3 896 1 819 1 819 
37 5 844 5 844 2 958 2 958 
38 1 948 1 948 1 067 1 067 
39 1 948 1 153 1 153 
40 
TOTAL 309 787 84 799 392 637 81 339 15 270 96 608 
Annex IV continued 
Senegal and The Gambia, June-July 2003 
Sardinella maderensis 
N (thousands) Biomass (tannes) 
Length St. Louis- Cape Vert The Casa- TOTAL St. Louis- Cape Vert The Casa- TOTAL 






10 5 275 5 275 59 59 
11 31 652 31 652 462 462 
12 52 754 52 754 989 989 
13 84 926 84 926 2 006 2 006 
14 22 142 22 142 648 648 
15 49 560 49 560 1 772 1 772 
16 33 213 989 11 995 46 197 1 432 43 517 1 992 
17 45 325 494 5 998 51 817 2 332 25 309 2 666 
18 66 178 1 483 17 993 85 654 4 023 90 1 094 5 206 
19 186 327 494 5 998 192 819 13 263 35 427 13 725 
20 243 889 3575 43368 290 832 20 171 296 3 587 24 053 
21 238 441 4 906 59 515 302 862 22 749 468 5 678 28 896 
22 333 638 6 044 73 329 413 011 36 483 661 8 018 45 163 
23 290 788 25 767 312 610 629 166 36 229 3 210 38 947 78 386 
24 7 712 290 361 36 643 444 557 779 272 1 089 40 993 5 173 62 762 110 01 7 
25 8 814 130 963 18 284 221 826 379 887 1 403 20 847 2 910 35 311 60 471 
26 9 915 123 497 16 027 194 442 343 882 1 771 22 063 2 863 34 738 61 435 
27 8 814 57 129 9 319 113 059 188 321 1 760 11 406 1 861 22 572 37 598 
28 11 017 104 737 1 266 15 354 132 373 2 448 23276 281 3 412 29 418 
29 6 610 19 043 844 10 236 36 733 1 629 4 693 208 2 523 9053 
30 2 203 38 086 422 5 118 45 829 600 10 374 11 5 1 394 12 483 
31 1 102 9 522 10 623 331 2 857 3 188 
32 47 608 47 608 15 689 15 689 
33 47 608 47 608 17 182 17 182 
34 9522 9 522 3 753 3 753 
35 9522 9522 4089 4 089 





TOTAL 56187 2 581 225 126 556 1 535 398 4 299 366 11 031 324 285 18 240 221 289 574 845 
Annex IV continued 
Senegal and The Gambia, June-July 2003 
Trachurus trecae 
N (thousands) Biomass (tannes) 
Length St. Louis- Cape Vert The Casa- TOTAL St. Louis- Cape Vert The Casa- TOTAL 
cm Cape Vert Gambia Gambia mance Cape Vert Gambia Gambia mance 
4 883 883 1 1 
5 442 442 1 1 
6 2 458 2 458 6 6 
7 4 366 16 121 20 487 18 65 83 
8 21 419 42 196 2 601 66 215 126 249 15 390 
9 75 201 38 624 1 300 115 125 619 318 11 948 
10 95 788 30 291 3 901 129 981 1 065 337 43 1 445 
11 85 264 3 772 20 806 109 842 1 245 55 304 1 604 
12 21 686 11 891 71 522 105 099 407 223 1 341 1 971 
13 4160 1 691 7 802 13 653 98 40 184 322 
14 208 1 300 1 509 6 38 44 
15 208 1 300 1 509 7 46 54 
16 900 1 300 2 201 39 56 95 
17 8 435 4 152 12 587 434 214 648 
18 25 700 22 910 26 762 75 372 1 562 1 393 1 627 4 581 
19 74 745 39 749 123 040 237 534 5 321 2 829 8 758 16 908 
20 139 345 15 298 227 150 381 793 11 525 1 265 18 786 31 576 
21 118 549 3 051 143 927 265 527 11 31 1 291 13 732 25 333 
22 74 976 2 034 167 425 244 435 8 199 222 18 308 26 729 
23 22 280 65 110 87 389 2 776 8 112 10 888 
24 3 713 9 301 13 015 524 1 313 1 837 
25 
26 
TOTAL 775 627 236 878 111 834 762 714 1887054 45 228 7 561 2 039 70 636 125 464 
Annex IV continued 
Senegal and The Gambia, June-July 2003 
Caranx rhonchus 
N (thousands) Biomass (tannes) 
Length St. Louis- Cape Vert The Casa- TOTAL St. Louis- Cape Vert The Casa- TOTAL 
cm Cape Vert Gambia Gambia mance Cape Vert Gambia Gambia mance 
3 
4 4 540 4540 4 4 
5 118 039 118 039 189 189 
6 442 81 719 82 161 1 215 217 
7 2 306 54 480 56 786 9 221 230 
8 2 306 2 601 59 020 63 927 14 348 362 
9 6 820 1 300 40 860 48 981 56 336 392 
10 6 281 3 901 9 080 19 262 70 101 171 
11 4 858 20 806 13 620 39284 71 199 270 
12 883 71 522 72 405 17 17 
13 7 802 7 802 
14 1 300 1 300 
15 1 300 1 300 




20 5 205 5 205 431 431 
21 16 005 16 005 1 527 1 527 
22 3 216 40 199 3 728 47 143 352 4396 408 5 155 
23 1 608 22 348 22 367 46 323 200 2 784 2 787 5 771 
24 1 608 4588 7 456 13 651 227 648 1 053 1 927 
25 1 608 6 611 14 911 23 130 256 1 052 2 374 3 682 
26 6 433 3 938 3 728 14 098 1 149 703 666 2 519 
27 19 298 1 335 3 728 24361 3 853 267 744 4864 
28 11 257 738 11 995 2 502 164 2 666 
29 9 649 1 335 3 728 14 712 2 378 329 919 3626 
30 4890 1 193 7 456 13 539 1 332 325 2 031 3 688 
31 5 791 1 790 11 183 18 765 1 738 537 3356 5 631 
32 3 347 2 387 14 911 20 645 1 103 787 4 914 6 803 
33 5 856 1 193 7 456 14 505 2 114 431 2 691 5 235 
34 2 510 597 3 728 6 834 989 235 1 470 2 694 
35 3 347 597 3 728 7 671 1 437 256 1 601 3295 
36 1 673 597 3 728 5 998 781 279 1 740 2 800 
37 837 837 424 424 
38 1 673 1 673 917 917 
39 
40 
TOTAL 84602 134 552 223 668 381 357 824 179 21 751 15 388 26 751 1 613 65 503 
Annex V Regionalestimates, May-July 2003 
Sardine (Sardina pilchardus ), number in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 4.8 4.8 
7 162.2 84.8 247.0 
8 1 731.9 394.0 11 .4 220.7 2 358.1 
9 1 694.8 1 048.5 295.5 6 377.5 9 416.3 
10 208.1 1 105.2 848.3 8 255.1 10 416.6 
11 7.9 3 638.6 2 133.0 3 876.2 9 655.6 
12 35.6 5 541.1 3 226.4 531.0 9 334.0 
13 336.0 3 969.2 1 391.8 5 697.1 
14 1 709.6 1 880.8 983.4 4 573.7 
15 5 896.3 291.4 1 132.9 7 320.7 
16 8 222.0 46.8 414.6 8 683.4 
17 3 754.7 418.4 4 173.1 
18 1 493.6 2 098.9 3 592.5 
19 1 334.4 2 877.7 4212.1 
20 450.6 12 510.9 25.5 12 987.0 
21 59.1 16 102.0 93.3 16 254.4 
22 11 533.1 129.9 38.6 11 701.6 
23 68.9 8 714.6 318.1 38.6 9 140.3 
24 84.3 6 013.1 647.4 77.2 6 821.9 
25 7.7 2 048.6 722.7 386.0 3 164.9 
26 473.5 218.4 193.0 884.9 
27 36.1 29.1 308.8 374.0 
28 3.2 77.2 80.4 
29 1.5 1.5 
30 
Total 27 257.5 80 836.9 12621.7 20 379.8 141 096.0 
Sardine (Sardina pilchardus ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 11 11 
7 561 293 855 
8 8 722 1 984 58 1 111 11 875 
9 11 915 7 372 2 077 44 837 66 201 
10 1 975 10 491 8 052 78 362 98 880 
11 99 45 377 26 601 48 340 120 417 
12 570 88 743 51 673 8 504 149 490 
13 6 778 80 080 28 081 114 939 
14 42 737 47 017 24 583 114 337 
15 180 050 8 899 34 594 223 543 
16 302 859 1 725 15 273 319 857 
17 165 006 18 388 183 394 
18 77 545 108 974 186 519 
19 81 136 174 970 256106 
20 31 830 883 823 1 800 917 453 
21 4 815 1 312 230 7 603 1 324 648 
22 1077228 12 136 3 605 1092969 
23 7 336 927 400 33 853 4108 972 696 
24 10 160 725 117 78 067 9 309 822 654 
25 1 041 278 543 98263 52 481 430 329 
26 72 251 33 335 29 450 135 036 
27 6 153 4 967 52 659 63 779 
28 603 14 654 15 256 
29 310 310 
30 
Total 935135 5 877 983 461 016 347 420 7 621 555 
Annex V continued 
Round sardinella (Sardinella au.rita), number in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 







11 225.3 225.3 
12 1 305.2 12.5 1 317 .7 
13 2 409.3 8.3 2 417 .6 
14 864.1 4 .2 868 .3 
15 765.2 4 .2 769.4 
16 211 .0 211 .0 
17 82.2 82.2 




22 1.3 1.3 
23 4 .2 1.2 3.9 9.2 
24 28.6 4.6 5.1 38.3 
25 157.5 3.5 16.7 177.7 
26 345.4 20.1 35.4 25.7 426.5 
27 323.3 21 .0 72.9 20.6 437.8 
28 262.4 74.7 66.0 11.6 414.6 
29 173.0 187.5 22.3 382.7 
30 206.1 236.0 15.9 457.9 
31 13.3 244.1 23.4 280.8 
32 45.5 198.3 21.4 265.2 
33 69.2 244.1 21 .4 334.7 
34 81 .4 106.3 9.7 197.4 
35 100.8 37.4 7 .8 146.0 
36 57.0 17.1 3.9 78 .1 
37 37.9 5.3 5.8 49.0 
38 11.8 2.6 1.9 16.4 












Total 1 938.9 5 871.3 1 432.9 309.8 84.8 9 637.8 
Annex V continued 
Round sardinella (Sardinella aurita ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Tirniris- St. Louis- C. Vert- TOTAL 







11 3 289 3 289 
12 24 473 234 24 708 
13 56 907 197 57103 
14 25 289 122 25 411 
15 27 355 149 27 504 
16 9 097 9 097 
17 4 232 4232 




22 140 140 
23 514 144 480 1 138 
24 3 952 651 726 5 328 
25 24 552 550 2 659 27 761 
26 60 416 3 593 6 316 4 591 74 915 
27 63 202 4 187 14 561 4 104 86 055 
28 57 090 16 599 14 661 2 570 90 920 
29 41 740 46 214 5488 93 441 
30 54 964 64278 4 321 123 563 
31 3 910 73 248 7 014 84172 
32 14 682 65 345 7 061 87 088 
33 24 453 88 102 7 734 120 288 
34 31 408 41 904 3 840 77 152 
35 42 391 16 084 3 347 61 821 
36 26 077 8 002 1 819 35 898 
37 18 791 2 674 2 958 24424 
38 6 336 1 447 1 067 8 850 












Total 486 993 151 186 433 723 81 339 15 270 1 168 511 
Annex V continued 
Flat sardinella (Sardinella maderensis ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 






10 5.3 5.3 
11 77.0 31 .7 108.6 
12 615.8 52.8 668.6 
13 446.5 84.9 531.4 
14 354.1 22.1 376.2 
15 184.7 49.6 234.3 
16 182.9 46.2 229.1 
17 529.6 51.8 581.4 
18 820.9 85.7 906.5 
19 21 1.8 1.2 192 .8 405.8 
20 132.4 3.6 290.8 426.8 
21 158.9 5.9 302.9 467.7 
22 317.8 19.0 413.0 749.8 
23 185.4 16.6 629 .2 831.2 
24 79.4 18.1 7.7 771.6 876.8 
25 17.7 8.8 371 .1 397.6 
26 49.7 9.9 334.0 393.5 
27 4.9 51.1 8 .8 179.5 244.4 
28 14.8 53.5 11.0 121.4 200.7 
29 52.3 35.3 6 .6 30.1 124.3 
30 124.5 20.9 2.2 43.6 191 .2 
31 131.7 5.3 1.1 9.5 147.6 
32 140.7 13.2 47.6 201 .5 
33 130.0 5.3 47.6 182.9 
34 119.9 5.3 9 .5 134.7 
35 51 .0 9 .5 60.5 




40 0.2 0.2 










Total 772.7 4 297.2 321.6 56.2 4 243.2 9 690.9 
Annex V continued 
Flat sardinella (Sardinella maderensis ), biomass in tennes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 






10 59 59 
11 1 124 462 1 586 
12 11 546 989 12 536 
13 10 545 2 006 12 551 
14 10 363 648 11 01 1 
15 6 604 1 772 8 376 
16 7 887 1 992 9 880 
17 27 248 2 666 29 914 
18 49 897 5 206 55 103 
19 15 080 85 13 725 28 890 
20 10 950 295 24 053 35 298 
21 15 159 567 28 896 44 621 
22 34 747 2 080 45 163 81 990 
23 23 094 2 073 78 386 103 553 
24 11 215 2 554 1 089 108 928 123 786 
25 2 817 1 403 59 068 63 288 
26 8 871 1 771 59 664 70 307 
27 998 10 204 1 760 35 839 48 801 
28 3 334 11 887 2 448 26 969 44 638 
29 13 034 8 691 1 629 7 424 30 778 
30 34 273 5 684 600 11 883 52439 
31 39 928 1 585 331 2 857 44 700 
32 46 854 4 352 15 689 66 896 
33 47 419 1 907 17182 66 508 
34 47 766 2 083 3 753 53 602 
35 22 125 4 089 26 215 




40 102 102 










Total 257 084 235 460 65 733 11 031 563 814 1 133 123 
Annex V continued 
Anchovy (Engraulis encrasicolus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C.Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 124.7 124.7 
6 407.3 1.6 408.9 
7 333.9 46.2 95.8 475.9 
8 354.1 101 .3 583.4 1 038.8 
9 258.8 44.1 1 486.6 1 789.4 
10 206.8 16.0 11 .8 2 350.9 2 585.5 
11 401.5 2 .2 1 054.5 4 225.3 5 683.4 
12 880.6 1.7 2 000.5 5 062.1 7 945.0 
13 1 190.9 0.4 506.7 1 313.3 3 011 .3 
14 523.7 0.4 63.4 87.4 675.0 
15 95.3 95.3 





Total 4 782.6 213.9 3 636.9 15 204.8 23 838.2 
Anchovy (Engraulis encrasicolus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm c. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 112 112 
6 604 2 606 
7 761 105 218 1 084 
8 1 174 336 1 935 3 445 
9 1 198 204 6 883 8 285 
10 1 293 100 74 14 696 16 162 
11 3297 18 8 660 34 701 46 676 
12 9288 18 21 099 53 390 83 795 
13 15 822 6 6 731 17 449 40 008 
14 8 621 7 1 044 1 439 11 111 
15 1 916 1 916 





Total 44208 796 37 609 130 709 213 323 
Annex V continued 
Atlantic horse mackerel (Trachurus trachurus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
5 
6 
7 2 .2 2 .2 
8 22.7 34.6 57.3 
9 79.4 123.4 202.8 
10 17.0 1 240.8 1 257.9 
11 2 .9 444.8 447.8 
12 1.1 5.9 30 .0 37.1 
13 19.1 10.0 29.1 
14 29.9 29.9 
15 136.1 136 .1 
16 293.7 293.7 
17 502.2 502.2 
18 1 018.6 1 018.6 
19 1 078.3 1 078.3 
20 607.8 607.8 
21 144.4 144.4 
22 38.0 38.0 
23 14.8 14.8 
24 7.8 7.8 
25 45.6 45.6 
26 72.4 72.4 
27 72.3 72.3 
28 36.7 36.7 
29 38.5 38.5 
30 29.8 29.8 
31 31 .4 31.4 
32 27.9 27.9 
33 1.7 22.7 24.4 
34 
35 3.8 3 .8 
36 2.1 2.1 
37 1.7 1.7 
38 5.4 5.4 
39 2 .7 2.7 
40 24.9 24.9 
41 4 .9 4.9 
42 9 .0 9.0 
43 12.3 12.3 







Total 190.5 4 277.0 1 885.8 6 353.3 
Annex V continued 
Atlantic horse mackerel (Trachurus trachurus ), biomass in tannes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C. Vert Casamance 
5 
6 
7 9 9 
8 117 204 321 
9 572 1 015 1 587 
10 166 13 790 13 955 
11 38 6 495 6 532 
12 19 97 563 678 
13 395 236 632 
14 764 764 
15 4 256 4256 
16 11 083 11 083 
17 22 609 22 609 
18 54177 541 77 
19 67165 67 165 
20 43 985 43 985 
21 12 052 12 052 
22 3 635 3 635 
23 1 617 1 61 7 
24 961 961 
25 6 354 6 354 
26 11 315 11 315 
27 12 636 12 636 
28 7 146 7 146 
29 8 311 8 311 
30 7101 7 101 
31 8 255 8 255 
32 8 043 8 043 
33 544 7167 7 710 
34 
35 1 428 1 428 
36 849 849 
37 762 762 
38 2 578 2 578 
39 1 373 1 373 
40 13 885 13 885 
41 2 970 2 970 
42 5 779 5 779 
43 8 478 8478 







Total 40 845 299 163 22 312 362 320 
Annex V continued 
Cunene horse mackerel (Trachurus trecae ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
4 0.9 0.9 
5 0.4 0.4 
6 171.5 1 2.5 174.0 
7 693 .2 4.4 16. 1 713.7 
8 541.2 21.4 44.8 607.5 
9 2 484.6 75.2 39.9 2 599.8 
10 17.9 4 692.2 95.8 34.2 4 840.1 
11 170.2 18.2 1 667.4 85.3 24.6 1 965.6 
12 454.1 118.5 465.8 21.7 83.4 1 143.5 
13 1 603.5 1 026.6 328.7 4.2 9 .5 2 972.5 
14 1 889.7 1 462 .9 2 071.8 1.5 5 425.9 
15 1 458.3 1 610.8 1 628.4 1.5 4 699.0 
16 620.9 744.4 601 .9 2 .2 1 969.5 
17 242.7 321 .6 115.3 8.4 4 .2 692.3 
18 57.6 86.6 67.5 25.7 49.7 287.1 
19 11.5 67.5 74.7 162.8 316.5 
20 19.1 139.3 242.4 400.9 
21 3.1 118.5 147.0 268.6 
22 75.0 169.5 244.4 
23 8.0 22.3 65.1 95.4 
24 24.2 3.7 9 .3 37.2 
25 61.3 61 .3 
26 60.3 60.3 
27 36.0 36.0 























Total 6 746.4 5 389.6 15 597.3 775.6 1111.4 29 620.3 
Annex V continued 
Cunene horse mackerel (Trachurus trecae ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Juby C. Blanc C. Timiris St. Louis C.Vert Casamance 
4 1 1 
5 1 1 
6 452 6 459 
7 2 808 18 65 2 891 
8 3 191 126 264 3 581 
9 20 450 619 329 21 398 
10 174 52145 1 065 380 53 764 
11 21 74 266 24 345 1 245 359 28 389 
12 7 450 2 222 8 733 407 1 564 20 376 
13 33141 24 247 7 765 98 224 65 475 
14 48 391 42 813 60 636 44 151 884 
15 45 617 57 584 58 214 54 161 469 
16 23 430 32 104 25 957 95 81 585 
17 10 926 16 548 5 934 434 214 34 055 
18 3 065 5265 4104 1 562 3 01 9 17 015 
19 716 4 806 5 321 11 588 22 431 
20 1 384 11 525 20 052 32 960 
21 255 11 311 14 023 25 588 
22 8 199 18 530 26 729 
23 876 2 776 8 112 11 764 
24 2 994 524 1 313 4 831 
25 8 539 8 539 
26 9424 9 424 
27 6 285 6 285 























Total 206 385 181 048 279 541 45228 80237 792 438 
Annex V continued 
False scad ( Caranx rhonchus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
4 4.5 4.5 
5 118.0 118.0 
6 82.2 82.2 
7 56.8 56.8 
8 63.9 63.9 
9 49.0 49.0 
10 19.3 19.3 
11 39.3 39.3 
12 72.4 72.4 
13 7.8 7.8 
14 1.3 1.3 
15 1.3 1.3 




20 5.2 5.2 
21 16.0 16.0 
22 3.2 43.9 47.1 
23 1.6 44.7 46.3 
24 1.6 12.0 13.7 
25 1.6 21.5 23.1 
26 6.4 7.7 14.1 
27 19.3 5.1 24.4 
28 11 .3 0.7 12.0 
29 9.6 5.1 14.7 
30 4.9 8.6 13.5 
31 5 .8 13.0 18.8 
32 3 .3 17.3 20.6 
33 5 .9 8.6 14.5 
34 2.5 4.3 6.8 
35 3.3 4.3 7.7 
36 1.7 4.3 6.0 
37 0.8 0.8 













Total 84.6 739.6 824.2 
Annex V continued 
False scad ( Caranx rhonchus ), biomass in ton nes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 
cm C. Jubv C. Blanc C. Timiris St. Louis C.Vert Casamance 
4 4 4 
5 189 189 
6 217 217 
7 230 230 
8 362 362 
9 392 392 
10 171 171 
11 270 270 








20 431 431 
21 1 527 1 527 
22 352 4 803 5 155 
23 200 5 571 5 771 
24 227 1 700 1 927 
25 256 3 426 3 682 
26 1 149 1 369 2 519 
27 3 853 1 011 4 864 
28 2 502 164 2 666 
29 2 378 1 248 3 626 
30 1 332 2 356 3 688 
31 1 738 3 893 5 631 
32 1 103 5 701 6 803 
33 2 114 3 122 5 235 
34 989 1 705 2 694 
35 1 437 1 857 3 295 
36 781 2 019 2 800 
37 424 424 













Total 21 751 43 752 65 503 
Annex V continued 
Chub mackerel (Scomber japonicus ), numbers in millions 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 







11 63.2 63.2 
12 11.0 11.0 
13 42.0 15.3 57.4 
14 497.1 101.6 598.7 
15 231.0 216.7 447.8 
16 21 .0 223.6 244.6 
17 0.8 97.7 98.5 
18 44.3 44.3 
19 32.8 32.8 
20 5.9 54.1 60.0 
21 16.8 91.3 108.1 
22 29.2 123.9 153.0 
23 61.0 165.0 226.0 
24 43.8 182.2 226.0 
25 5 .1 109.0 114.2 
26 14.5 103.4 117.8 
27 4 .9 180.5 185.4 
28 277.2 277.2 
29 1.0 147.6 148.5 
30 0 .5 117.2 117.6 
31 11 .8 47.9 59.7 
32 13.9 38.6 52.5 
33 9.9 28.8 38.7 
34 2 .0 11 .0 13.0 
35 4 .0 9.7 13.7 
36 1.8 1.8 
37 6 .9 6.9 
38 
39 2 .7 2.7 
40 0 .1 0.1 
41 3 .3 3.3 
42 3.2 3.2 
43 0 .1 0.1 
44 0 .3 0.3 
45 0 .3 0.3 
46 0 .3 0.3 
47 0 .2 0.2 
48 0 .1 0.1 
49 0.1 0.1 
50 0.1 0.1 
Total 1 016.0 2 513.1 3 529.1 
Annex V continued 
Chub mackerel (Scomber japonicus ), biomass in tonnes 
Length C. Cantin- C. Juby- C. Blanc- C. Timiris- St. Louis- C. Vert- TOTAL 







11 807 807 
12 181 181 
13 868 317 1 185 
14 12 729 2 603 15 332 
15 7 227 6 780 14 007 
16 793 8 436 9 229 
17 36 4400 4 436 
18 2 357 2 357 
19 2 041 2 041 
20 427 3 915 4 342 
21 1 402 7 622 9 024 
22 2 789 11 851 14 640 
23 6 651 17 990 24 641 
24 5 405 22 512 27 917 
25 716 15 185 15 902 
26 2 263 16 159 18 422 
27 851 31 534 32 385 
28 53 903 53 903 
29 207 31 825 32 032 
30 114 27 925 28 039 
31 3 110 12 564 15 674 
32 4 000 11 132 15 132 
33 3 115 9100 12 215 
34 684 3 788 4 471 
35 1 489 3 660 5 149 
36 754 754 
37 3 078 3 078 
38 
39 1 385 1 385 
40 32 32 
41 1 979 1 979 
42 2 055 2 055 
43 40 40 
44 213 213 
45 273 273 
46 243 243 
47 207 207 
48 55 55 
49 117 117 
50 62 62 
Total 54 877 319 079 373 956 
